We herewith present the 2015 Database Issue of Plant and Cell Physiology (PCP) (available online at http://pcp.oxfordjournals. org/content/56/1.toc). As with past issues (Matsuoka 2011 , Obayashi and Yano 2013 , Obayashi and Yano 2014 , this year we aim to provide a valuable online resource and forum for the discussion of bioinformatics, novel approaches, and online tools to help handle and analyze large biological datasets available for plant research. Databases serve as a useful infrastructure upon which to base scientific advances in wet and dry lab research as well as bioinformatics. Further, the growing success of PCP's database issues and the many participants for the 'database sessions' held at the annual meeting of the Japanese Society of Plant Physiologists and at genomics conferences world-wide prove their remarkable popularity and the increasing necessity to store large-scale biological datasets in databases.
Today, an overwhelming amount of information on genome, transcriptome, metabolome, proteome, and phenome, as well as many other experimental resources flood through a number of databases. The development and progression of bio-databases together with analytical wet and dry lab technologies are indispensable factors for the advancement of plant science research. With next-generation sequencing technologies, genome and transcriptome information for many plant species including valuable crops have rapidly accumulated, and are stored in searchable online databases. The availability of numerous online data resources has led to the discovery and characterization of gene and protein functions geared towards crop improvement, such as in genome-wide association studies, genomic selection and targeted genome editing. The integration of these omics datasets in web databases will provide researchers with a wealth of desirable information.
However it is not always easy for researchers to seek out the most suitable database, which provides reliable omics information that can be readily translatable. PCP's database collection offers researchers a solution to this problem by providing a onestop portal for searching the latest plant-related omics databases. The PCP Database Issue is published annually and we believe that our collection of past, present and future issues will provide plant researchers with a valuable portal site housing the latest up to date information on newly released or updated plant-related omics and tool banks freely available to researchers. The next step will be to further develop the portal site to allow more user-friendly searches of the database article bank.
To ensure that a common consensus is reached in this and in future database issues, we have updated our instructions for database authors and implemented standard key features and descriptions of databases and online tools (see http:// www.oxfordjournals.org/our_journals/pcp/pcp_2013_call_for_ paper.html). Since researchers regularly and routinely utilize web databases, these should be originally constructed in a stable server such as LAMP (Linux, Apache, MySQL and PHP) and provide information without any registration requirements. To quickly and efficiently search and download omics information, databases should be equipped with intuitive and graphical web-interfaces and help manuals. The processed data that is housed in databases (such as gene expression analyses, homology searches and SNP mining methods) should also be provided with information about their reliability (e.g. statistical significances). The quality control of databases is also another key priority and as such, we aim to publish database articles providing reliable omics data.
PCP's 2015 Database Issue introduces twelve databases that give access to valuable information about plant organelles, genomes, transcriptomes, proteomes and phenomes.
The Medicago truncatula Genome Database (MTGD) (http://www.MedicagoGenome.org) hosts the latest version of the genome (Mt4.0). Associated data and legacy project information are presented to users via a rich set of open-source tools offering functions such as querying with Tripal, visualizing using JBrowse, sequence searching powered by NCBI-BLAST, literature mining with Textpresso and bulk data downloading via the iPlant Data Store (iDS) (Krishnakumar et al. 2015b) . The database and portal aims to be the most up to date Medicago genome resource for legume researchers all around the world.
Sinbase (http://ocri-genomics.org/Sinbase/) is an integrated sesame resource platform collating genomic and genetic information of orthologous genes and colinear genome regions with other plants (Wang et al. 2015) . This database supports studies for the molecular function of genomic components and evolution in sesame and related Lamiales species.
Ensembl Plants (http://plants.ensembl.org) offers an integrative web repository organizing, analyzing and visualizing omics information for significant crop species, notably barley and bread wheat, as well as many other agriculturally, biologically and evolutionary important plant genomes (Bolser et al. 2015) . In total, comparative analyses of 1.2 million genes from 38 plant genomes have been performed to provide an evolutionary history of each gene family. Variations in protein coding transcripts have also been calculated and made available. Further, the analysis pipelines and web interface have been enhanced to support analysis of polyploid genomes.
To explore genome evolution in flowering plants, GenomicusPlants (http://www.genomicus.biologie.ens.fr/ genomicus-plants) integrates 26 extant genomes with 23 reconstructed ancestral genomes (Louis et al. 2015) . Through four main interfaces (PhyloView, AlignView, MatrixView and Karyoview), users can explore whole genome duplications, gene duplications, gains and losses, as well as chromosomal rearrangements and synteny conservation.
The public data resource, Lygodium japonicum transcriptome database (Ljtrans DB) at http://bioinf.mind.meiji.ac.jp/ kanikusa/, provides a searchable interface for L. japonicum assembled sequence and transcriptome data (Aya et al. 2015) . Users can search any L. japonicum gene(s) of interests via BLAST and keyword searches. Together with functional annotations of genes, the expression profiles of all contigs/isoforms across nine organs provide a valuable resource for functional analyses. Furthermore, ortholog information could provide insight(s) into how L. japonicum genes evolved during the course of land plant evolution.
MOROKOSHI (http://sorghum.riken.jp) is a transcriptome database especially designed for Sorghum bicolor. Makita et al. (2015) firstly determined a normalized FL-cDNA library from eight growth stages of aerial tissues in sorghum, and captured about one-third of known gene transcripts as FL-cDNA clones. The authors further carried out spikelet-, seed-, and stemspecific mRNA-Seq analyses. Together with publicly available sorghum mRNA-Seq samples, they analyzed the mRNA-Seq samples and integrated the results into the MOROKOSHI database, which offers users keyword and BLAST search functions, genome browser, and visualized expression profiles.
AtCAST (Arabidopsis thaliana transcriptome profile correlation analysis tool; http://atpbsmd.yokohama-cu.ac.jp) is a web-based tool designed to analyze the relationship between different sets of experimental parameters (Shimada and Kakei 2015) . This tool allows the mining of related "experimental conditions" from public microarray data already included in AtCAST. In transcriptome experiments, different experimental conditions (e.g., mutants and/or treatments) can cause significant transcriptional changes. Therefore identification of experimental conditions that induce similar or opposite transcriptional changes can be used as a means of identifying which factors are potentially involved in the same biological process. Esch et al. (2015) constructed LAILAPS (http://lailaps.ipkgatersleben.de) as an information retrieval system aiming to link plant genomic data in the context of phenotypic attributes in order to facilitate forward genetics approaches in plants. This online tool includes around 65 million indexed documents, covering over 13 major life science databases with around 80 million hyperlinks to plant science information resources. It offers fuzzy search, query assistance, and an evidence-based annotation system for time-efficient comprehensive information retrieval. It also provides relevance sorting of search results by taking advantage of an artificial neural network with user feedback and behavior tracking. PODC (http://bioinf.mind.meiji.ac.jp/podc/) is an integrated web resource for plant Gene Expression Networks (GENs) of multiple plant species. Ohyanagi et al. (2015) have incorporated information on digital gene expression profiles in eight model plant species, and constructed GENs by their powerful statistical methods. PODC also provides high-quality functional annotations, derived by natural language processing techniques and manual curation. Their goal is to develop PODC as a panomics database that includes current gene expression information as the core resource.
MPIC (http://www.plantenergy.uwa.edu.au/applications/ mpic) provides interactive information on the protein import apparatus of plant mitochondria from a variety of plant and non-plant species (Murcha et al. 2015) . Researchers can easily access and search components with transcriptomic, proteomic and evolutionary data across 24 species. This simple and centralized resource for all components of the mitochondrial protein import apparatus provides insight into each gene/ protein function(s) throughout evolution.
Plant-PrAs (http://plant-pras.riken.jp) provides more than 20 types of pre-calculated physicochemical, structural and functional properties, such as hydrophobicity, the number of intrinsically disordered regions, signal peptides and Pfam domains for 208,373 proteins in six plant species (Sakurai et al. 2015) . The database also provides 1,732 novel, unannotated functional regions for Arabidopsis and rice proteomes using the PASS tool and the Rosetta Stone method.
Finally, Krishnakumar et al. (2015a) have developed a public repository storing a large dataset of confocal images generated from maize marker lines. In particular, the Maize Cell Genomics (MCG) Database (http://maize.jcvi.org/cellgenomics) contains a marker lines and image resource available to the research community for analyses of protein localization and interactions under various experimental conditions or mutant backgrounds.
We hope you enjoy this year's selection of articles and find ways to incorporate some of the stored information and functions into your research. We eagerly await the submission of more excellent papers describing novel databases, their features and any relevant updates in time for the next PCP Database Issue, which will be published in early 2016. The next round of open submissions will be announced later this spring.
